Human corneal studies with a vitrification solution containing dimethyl sulfoxide, formamide, and 1,2-propanediol.
We tested the tolerance of human corneas to a vitrification solution, modified VS41A, containing 3.1 M dimethyl sulfoxide, 3.1 M formamide, and 2.2 M 1,2-propanediol in a carrier solution consisting of the corneal storage medium CPTES with 2.5% w/v chondroitin sulfate. Seven human corneas were exposed for 10 min each to graded concentrations of the solution at 0 degree C, remaining in the full-strength solution for 10 min. The corneas had significantly more endothelial cell damage (P < 0.05) than seven mated control corneas, but it was minimal (4.3% cell loss). Attempts at vitrification and rewarming of three corneas exposed to the solution by this protocol, however, resulted in ice formation in the peripheral corneal stroma and severe endothelial damage. Presumably, equilibration with the cryoprotectant in the thicker periphery of the human cornea had not occurred. Ice did not form on the center of one cornea, and substantial numbers of central endothelial cells survived after vitrification in this case. Immersion of the human corneas for 25 min in each of the four graded solutions at 0 degree C was required for sufficient penetration of the cryoprotectant to allow total corneal vitrification and rewarming without ice formation. This prolonged exposure to modified VS41A caused unacceptable damage to the corneal endothelium, however. Successful vitrification of human corneas with this solution will require a safe method for obtaining corneal equilibration with the cryoprotectant.